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(54) SEALED NICKEL-HYDROGEN BATTERY AND ACTIVATION THEREOF 

(57)Abstract: 

PURPOSE: To facilitate initial activation process in a 
sealed nickel-hydrogen battery, for which a hydrogen 
storage alloy is used, to shorten the time for initial 
activation, and to ensure high battery capacity from the 
initial stage after activation process. 

CONSTITUTION: An electrolyte, for which the compound jg 
(boron sodium hydride) of boron hydride and alkaline |1 
metal is dissolved in a potassium hydroxide solution, is 
injected into a cylindrical battery container, in which an 
electrode group is stored, to manufacture a sealed 
nickel-hydrogen battery. The battery is left for no less 
than one hour in the atmosphere of no less than 30° C 
to carry out activation process. The amount of the 
compound of the boron hydride and the alkali metal, to 
be added, is preferably no less than 0.3 and no more 
than 1% in relation to the weight of a hydrogen storage 
alloy used for a hydrogen electrode. Higher battery 
capacity can thus be ensured while discharging voltage 
characteristic is improved. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim l]In a sealed type nickel hydoride battery which comprises a separator which made a 
hydrogen pole which made a subject reversibly occlusion and a hydrogen storing metal alloy to 
emit for hydrogen, and a nickel oxide intervene between a nickel pole made into a subject, and 
these two poles, and an electrolysis solution, A sealed type nickel hydoride battery by which a 
compound of boron hydride and an alkaline metal being included in at least one of an electrolysis 
solution, a separator, and the hydrogen poles. 

[Claim 2]The sealed type nickel hydoride battery according to claim 1 which is 0.3% or more of 
weight to weight of a hydrogen storing metal alloy which an addition of a compound of boron 
hydride and an alkaline metal uses for a hydrogen pole. 

[Claim 3]The sealed type nickel hydoride battery according to claim 2 which is 0.5% or more of 
weight to weight of a hydrogen storing metal alloy which an addition of a compound of boron 
hydride and an alkaline metal uses for a hydrogen pole. 

[Claim 4] The sealed type nickel hydoride battery according to any one of claims 1 to 3 which is 
1% or less of weight to weight of a hydrogen storing metal alloy which an addition of a 
compound of boron hydride and an alkaline metal uses for a hydrogen pole. 
[Claim 5] A method of activating a sealed type nickel hydoride battery putting the sealed type 
nickel hydoride battery according to any one of claims 1 to 4 on not less than 30 ** atmosphere 
after an assembly for 1 hour or more. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This inventions are a nickel hydoride battery which has airtight structure 
and its activating method, and a thing concerning the method of activating the early stages of the 
cell beginning of using especially. 
[0002] 

[Description of the Prior Art]The nickel hydoride battery which consist s of a hydrogen pole 
(negative electrode) which made the subject electrochemically occlusion and the hydrogen 
storing metal alloy to emit for hydrogen, and a nickel pole (anode) which made the nickel oxide 
the subject can expect large high capacity-ization as compared with the conventional nickel- 
cadmium battery. The nickel hydoride battery can adopt the negative-electrode absorption 
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method which absorbs the oxygen gas which made capacity of the negative electrode larger than 
an anode like the nickel- cadmium battery, and was emitted with the anode with a negative 
electrode, and can sealing-ize a cell. However, since the hydrogen pole which made the 
hydrogen storing metal alloy the subject is extremely inferior in the electrochemical reaction in 
the beginning-of-using early stages of a cell, while the charge and discharge after a battery 
assembly are a number cycle, service capacity is in a small tendency. For this reason, it is 
necessary to raise the degree of initial activity of a hydrogen storing metal alloy so that high 
capacity may be obtained from the first stage after a battery assembly. There is the following as 
such an arts means. 

1) After putting the hydrogen storing metal alloy itself on a high-pressure hydrogen atmosphere 
and performing occlusion and discharge of hydrogen, After putting the hydrogen pole which 
made the subject technical 2 hydrogen storing metal alloy used as an electrode using this 
hydrogen storing metal alloy on a high-pressure hydrogen atmosphere and performing occlusion 
and discharge of hydrogen, After carrying out the charge and discharge of the hydrogen pole 
which made the subject technical 3 hydrogen storing metal alloy assembled on a cell in an 
alkaline aqueous solution, the art assembled on a cell, however said 1 or 2 art, In order for there 
to be a risk of dealing with high-pressure hydrogen and also to make it not oxidize a hydrogen 
storing metal alloy or an electrode after being activated, there is also complicatedness of the 
process that it must be dealt with by an inert gas atmosphere, moreover ~ even if the art of 3 
performs transformation by the charge and discharge in the inside of an alkaline aqueous solution 
- processes, such as after that, rinsing, and desiccation, ~ a new oxide film will be formed in an 
electrode surface, and activity will fall. 

[0003 processing of the hydrogen storing metal alloy using the reducing agent as another arts 
means is considered. For example, it is reported by by processing a hydrogen storing metal alloy 
in the lye which added hypophosphite that the oxide film on the surface of a hydrogen storing 
metal alloy is removed, and increase and the degree of activation of service capacity become 
high. However, this has stopped only at removal of the oxide film on the surface of a hydrogen 
storing metal alloy, and it has not yet resulted in fundamental activation. In order to solve such a 
problem, where occlusion of a constant rate of hydrogen is beforehand carried out after a battery 
assembly (it charged), the method of putting a cell on a high temperature atmosphere is proposed 
(JP,H1-267966,A, JP,H2-301971,A). 
[0004] 

[Problem(s) to be Solved by the InventionJHowever, charge after a battery assembly, and the 
high-temperature-processing method of the above-mentioned cell has the complicatedness of the 
process of high temperature atmosphere **** further, and also it will still spend great time on 
activation. The issue which this invention tends to solve is making simple initial activation 
processing in the sealed type nickel hydoride battery which used the hydrogen storing metal 
alloy. Time for initial activation is shortened and after activation is securing high cell capacity 
from the first stage. 
[0005] 

[Means for Solving the Problem] A sealed type nickel hydoride battery built over this invention 
in order to solve an aforementioned problem includes a compound of boron hydride and an 
alkaline metal in at least one of an electrolysis solution, a separator, and the hydrogen poles. 
Quantity in which a compound of boron hydride and an alkaline metal is included is 0.5% or 
more of weight more preferably 0.3% or more to weight of a hydrogen storing metal alloy used 
for a hydrogen pole. When the discharge voltage characteristic is taken into consideration, 
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quantity in which a compound of boron hydride and an alkaline metal is included has 1% or less 
of desirable weight. A method of activation concerning this invention puts said sealed type 
nickel hydoride battery on not less than 30 ** atmosphere for 1 hour or more. 
[0006] * 

[Function]It is thought that the mechanism of the activation in the early stages of a hydrogen 
storing metal alloy consists of destruction of the oxide film currently formed in the hydrogen 
storing metal alloy surface and formation of the catalytic activity point in the hydrogen storing 
metal alloy surface. The oxide film formed in the hydrogen storing metal alloy surface can be 
removed by charge (energization) or reducing agent processing, moreover ~ dissolving elements 
other than nickel which constitutes a hydrogen storing metal alloy by formation of the catalytic 
activity point in the hydrogen storing metal alloy surface putting a crack into the hydrogen 
storing metal alloy surface, and making a new field form or dissolving the hydrogen storing 
metal alloy surface ~ nickel ~ it is obtained by making a rich layer form. The oxide film on the 
surface of a hydrogen storing metal alloy is removed by coming to complete this invention from 
these standpoints, and including the compound of the boron hydride and the alkaline metal which 
are reducing agents in at least one of an electrolysis solution, a separator, and the hydrogen poles. 
If temperature is furthermore added, disassembly of the compound of boron hydride and an 
alkaline metal will take place by this, hydrogen will be emitted, a crack will arise on the 
hydrogen storing metal alloy surface by this hydrogen generating, and a new field will be formed. 
Occlusion of the generated hydrogen is carried out into a hydrogen storing metal alloy, metal 
hydride is produced, the surface dissolution by alkali can be promoted, the surface can be 
dissolved in a short time, and nickel rich layer can be formed. 

[0007] Thus, according to this invention, destruction of the oxide film formed in the hydrogen 
storing metal alloy surface and formation of the catalytic activity point in an alloy surface can be 
attained further simultaneously in a short time, and it is possible to obtain high capacity from an 
initial cycle. By using the reducing agent which is a compound of boron hydride and an alkaline 
metal, the dissolution of the lantern which influences the service capacity of a cell among the 
dissolutions of each element at the time of the hydrogen storing metal alloy dissolution can be 
controlled, and capacity lowering can be prevented. It is possible for a dissolution sludge not to 
be easily made due to work of the compound of the boron hydride and the alkaline metal which 
are reducing agents, and to keep gas absorption performance good moreover. 
[0008] 
[Example] 

The hydrogen storing metal alloy which carried out specified quantity addition of Co, aluminum, 
and Mn was used for the misch metal and the Ni alloy which made the lantern with the subject 
one to working example 3 negative electrode. After this hydrogen storing metal alloy carries out 
the heating and dissolving of said each raw material in arc melting, it is obtained by carrying out 
machinery grinding to about 150-micrometer impalpable powder using a ball mill. This 
hydrogen storing metal alloy was kneaded with the solution of 1.0% of the weight of polyvinyl 
alcohol, and it was made paste state, dried after filling up a foaming nickel base object, and was 
considered as the hydrogen pole (negative electrode) by pressing to predetermined thickness. 
The nonwoven fabric separator made of nylon was made to intervene between the nickel poles 
(anode) of capacity lOOOmAh which uses as an active material the nickel hydroxide produced 
with this hydrogen pole and conventional method, it wound so that an outermost periphery might 
become a hydrogen pole, and the electrode group was constituted. As a compound of boron 
hydride and an alkaline metal, sodium borohydride (working example 1), The electrolysis 
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solution in which the potassium hydroxide solution of 3 1 % of the weight of concentration was 
made to dissolve lithium borohydride (working example 2) and potassium borohydride (working 
example 3), respectively was poured into the cylindrical shape battery container which stored 
said electrode group, and the sealed type nickel hydoride battery of AA size was produced. The 
addition of the compound of these boron hydride and an alkaline metal was made into 1.0% of 
weight to the weight of the hydrogen storing metal alloy used for a negative electrode. When 
adding the compound of boron hydride and an alkaline metal, you may add directly to a 
hydrogen pole other than above-mentioned working example, or may make it impregnated into a 
separator. 

[0009] An equivalent amount of potassium hydroxide solutions of 31 % of the weight of 
concentration were poured into the cell assembled like conventional example 1 working example, 
and the sealed type nickel hydoride battery of AA size was produced. On this cell, neither 
sodium borohydride nor lithium borohydride nor potassium borohydride is added. 
[0010]The initial characteristic of the cell of above-mentioned working example and a 
conventional example was evaluated. Evaluation charged each cell by lCmA (1000 mA) in 20 
** atmosphere for 1.5 hours, and was performed with service capacity when it discharged after 
1-hour neglect until cell voltage similarly amounted to 1.0V in lCmA (1000 mA). An evaluation 
result is shown in drawing 1 . The cell of the conventional example 1 which has not added the 
compound of boron hydride and an alkaline metal in an electrolysis solution will carry out the 
about 25 cycle important point of the repetition of charge and discharge, by the time 
predetermined cell capacity appears. Each cell is made from nickel pole capacity regulation, in 
order to take airtight structure, but since the cell of the conventional example 1 has the low 
degree of activation of a hydrogen pole in the first stage, hydrogen pole capacity has turned into 
below nickel pole capacity. 

Between about 25 cycles early charges and discharges, it becomes hydrogen pole capacity rule 
and cell capacity is low. 

Each cell of working example which starts this invention to it was used as the early charge-and- 
discharge 5 cycle eye even though two to 3 early cycle had become hydrogen pole capacity rule, 
and predetermined cell capacity has appeared. 

It turns out that the initial activation of a hydrogen pole is substantially brought forward as 
compared with the cell of the conventional example 1. 

[001 l]However, since capacity appears also by the cell concerning these this inventions, about 5 
cycles must repeat charge and discharge, and need about 20 hours in the meantime. Then, the 
activating method initial capacity was further securable in a short time was examined. Since the 
effect is the same as a compound of boron hydride and an alkaline metal even if it adds any of 
sodium borohydride, lithium borohydride, and potassium borohydride so that drawing 1 may also 
show, Hereafter, the method of activating early concerning this invention is explained in detail as 
a compound of boron hydride and an alkaline metal about the cell which added sodium 
borohydride. 

[0012]In the cell of working example 4 and comparative example working example 1, the 
quantity of the sodium borohydride added to a potassium hydroxide solution, It changed between 
0. 1 to 1 .2% of weight to the weight of the hydrogen storing metal alloy used for a negative 
electrode, and the activation process of putting [ for 0.5 hour ] each cell on each temperature 
atmosphere (20 **, 30 **, 40 **, 60 **, and 80 **) after an assembly for 5 hours for 3 hours for 
1 hour was established. 
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[0013]After charging the cell in the conventional example 2 conventional example 1 by O.lCmA 
(100 mA) for 15 hours, the activation process put on 60 ** atmosphere for one day was 
established. 

[0014]The degree of initial activation of the cell which performed each above-mentioned 
activation was evaluated. After evaluation of the degree of initial activation neglects the cell after 
an activation process until it will be 20 **, In 20 ** atmosphere, it charged by lCmA (1000 mA) 
for 1.5 hours, and carried out with service capacity (namely, service capacity of an after- 
assembly 1 cycle eye) when it discharged after 1-hour neglect until cell voltage similarly 
amounted to 1.0 V in lCmA (1000 mA). First, drawing 2 shows the temperature of activation, 
and the relation of service capacity for every activation time about the case where the addition of 
sodium borohydride is made into 1.0%. From these, although there is a difference by activation 
time, by activation temperature being not less than 30 ** shows that the degree of initial 
activation improves. Even if activation time makes treatment temperature high, the degree of 
initial activation has it in 0.5 hour, and by making activation time into 1 hours or more shows 
that the degree of initial activation improves. [ insufficient ] Although it is thought that the 
addition of sodium borohydride and reduction of activation time can be aimed at by making 
activation temperature higher, Since there are a separator, packing of a battery container 
covering device, and a possibility of producing degradation of other battery construction 
elements, such as a nickel pole, further when activation is performed at an extreme elevated 
temperature (for example, not less than 100 **), it adjusts suitably at the temperature of not less 
than 30 **. Although the result of the conventional example 2 was not shown in drawing 2 , the 
service capacity after activation is 850mAh, and activation was carried out mostly. However, by 
this method, the process of charging is required, about 40 hours is spent on the activation process 
of including the charging process concerned, and the loss on a production process is large. Next, 
drawing 3 shows the relation between a sodium borohydride addition and service capacity for 
every activation time about the case where activation temperature is 60 **. From these, the 
addition of sodium borohydride is preferred and by making it to 0.5% or more more preferably 
shows that service capacity becomes large further 0.3% or more. 

[0015] Drawing 4 investigates the discharge voltage characteristic in lCmA based on the cell 
enough activated in working example 4 and the conventional example 2, and shows the influence 
which addition of sodium borohydride has on the discharge voltage characteristic. Although it is 
almost equivalent to the cell of the conventional example 2 which has not added sodium 
borohydride in the cell whose sodium borohydride addition is 1.0%, in the cell whose sodium 
borohydride addition is 1.2%, the fall of the voltage characteristic at the time of discharge is seen. 
1% or less of the addition of these to sodium borohydride is desirable when the discharge voltage 
characteristic is taken into consideration. 

[00 16] Since it checked that the effect (internal pressure characteristic) which controls the inter- 
cell-pressure rise at the time of charge was excellent in the activating method concerning this 
invention as a result of improving the oxygen gas absorption performance in a hydrogen pole, the 
result is shown in Table 1 . Internal pressure characterization used the test equipment which made 
a hole 1 mm in diameter in the bottom of a battery container, and attached the pressure sensor, 
and performed it by measuring inter cell pressure directly. The examination adopted the value 
when it charged by lCmA (1000 mA) in 20 ** atmosphere for 1.5 hours as a test value, in 
addition ~ in Table 1 ~ the cell of the conventional example 1 ~ charge and discharge — tens 
cycle ********__ y OU made it activated by things and internal pressure was measured using that 
from which predetermined capacity came to be obtained. As shown in Table 1, compared with 
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the cell of the conventional examples 1 and 2, as for the cell by the activation method concerning 
this invention, improvement in the internal pressure characteristic is found substantially. The 
influence of a sodium borohydride addition is especially great, and if an addition is increased, 
improvement in the characteristic will be found. 
[0017] 

[Table 1] 
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[0018]working example concerning above-mentioned this invention ~ as a hydrogen storing 
metal alloy — an AB 5 system, although the misch metal nickel- Co-aluminum-Mn alloy of the 
alloy was used, Misch metal nickel system hydrogen storing metal alloys other than this, a Ti- 
nickel system hydrogen storing metal alloy, a Ti-Zr system hydrogen storing metal alloy, a Ti-Fe 
system hydrogen storing metal alloy, a Ti-Mn system hydrogen storing metal alloy, a Zr-nickel 
system hydrogen storing metal alloy, a Mg-nickel system hydrogen storing metal alloy, etc. can 
be used. 
[0019] 

[Effect of the Invention]The cell built over this invention as mentioned above can make simple 
initial activation processing in the sealed type nickel hydoride battery which used the hydrogen 
storing metal alloy. In the activation method concerning this invention, time for initial activation 
can be shortened and after activation can secure high service capacity from the first stage. It 
becomes the cell which was excellent also in the internal pressure characteristic. Service capacity 
becomes still larger by making the addition of the compound of boron hydride and an alkaline 
metal into 0.5% or more of weight preferably 0.3% or more to the weight of the hydrogen storing 
metal alloy used for a hydrogen pole, in addition, the discharge voltage characteristic is also 
maintainable in the good state by boiling and making the addition of the compound of boron 
hydride and an alkaline metal into 1% or less of weight to the weight of the hydrogen storing 
metal alloy used for a hydrogen pole. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing l] It is a curvilinear figure showing change of the service capacity accompanying 
progress of the initial charging and discharging cycle of the cell concerning working example of 
this invention, and the conventional cell. 

[Drawing 2] It is a curvilinear figure showing the relation between the activation temperature in 
the cell which added sodium borohydride 1.0%, and the first service capacity after an assembly 
for every activation time. 

[Drawing 3] It is a curvilinear figure showing the relation between the sodium borohydride 
addition at the activation temperature of 60 **, and the first service capacity after an assembly 
for every activation time. 

[Drawing 4] It is a curvilinear figure in which not having added sodium borohydride, or having 
changed the addition into, and showing the service capacity of a cell, and the relation of 
discharge voltage. 
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ii£2xTWr 0 Lt^U ^ro^fexiijt'BI-Sirt/^x 



0. 3%fiJLh, ±0ff*L<liO. 5%»±(c1-5ri: 
[0 0 15] 04 t±, HSE0ij4*3j;U!fie*W2lc:*3V^T 

h y ? Atswfci* 1 . 0 yooiitii, -> 

»f- h y !?A4rjfe!raL-rv^i/^3|?0ij2ro«?t!ii{5l^ 

«f •efcSAs, 7K*ik* h y passd*** 1 . 2% 

[0016] fcfcWfcfliSStt'ffcSrcH:, TkSffi 

51 fcl-J^fr&ofc,, 2 0°CGD#BtU~*5^ 

TICmA (1 0 0 0mA) "C 1 . 5B#Hfl=fcl:LfcB#0 
ffiSrWWttL-CSfflLfc. «, * 1 KiJ^-Cftjfefifl 1 

com?tiil±, ft&Sc*£&+f--l' f Mm 5 ig-t w t K <k 9 fit 

v^l^JESrPJ^Lfco ftl^>P>^5<t5»(-, *35WI- 
«*iSHtiU3EFifel=J:*«»B, 86*^1 1 > 2rc.m»i:i:t 

[0 0 17] 
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[0 0 18] ±e^WK«5SW«t?tt**»Jl!^ 
t LTAB S *^S s/Va^^/l^-N i-Co-A 



N i ^tK^K*^^, Ti-Ni T 
i - Z r T i - F e ^7K»P^JSc,#, 

50 Ti-Mn|*itl#l Zr-Ni^7K*^K^ 



7 

Mg-N i ^7m®.M-£r&tet , t>mi<^t>r.tftX°% 

■So 

[0 0 19] 

(CfflV^7k»®j«^omSi;:>tf LT0. 3%W±, & 



#FjI¥6-2 8 3 1 9 7 

8 

[0 2] **{t*^3B^hy l^ASrl. 0%^PLfc« 

[0 3 ] stt^ssjt 6 o^KfcttSTteSfls***-*- 
[04] 7K*{k*i7#^ h y ^a*^*dltv>/jcv^>4 
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